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(54) Hypodermic syringe with selectively retractable needle 



(57) A hypodermic syringe (10) with a selectively re- 
tractable needle (12) includes a barrel (14) having a 
proxima) end (16) and a distal end (18) that defines a 
receiver (20) with a shoulder (22). The barrel has a hol- 
low bore (24) therethrough and the receiver includes a 
plurality of inwardly projecting cams (26) distal to the 
shoulder. There is an elonga&e plunger (28) with a prox- 
imal end (30) and a distal end (32) sized to fit slidably 
within the bore of the barrel to define a chamber (34). 
There is a hub (36) with a flange (38) and a stem (40) 
that has a passageway (42) therethrough extending dis- 
taily into the receiver. The stem has distal recesses (43) 
disposed to engage the projecting cams so that the hub 
is retained with the distal end of the stem in the receiver. 



The syringe includes a needle mounted in the passage- 
way in the hub with the distal point (44) projecting distally 
and the fluid path communicates with the chamber. 
There is a clip (50) about the elongate plunger initially 
allowing movement of the plunger for drawing and ex- 
pelling fluid. When sufficient distal force is applied to the 
plunger moving and rotating the hub, the clip engages 
the barrei permitting only proximal movement of the 
plunger. The syringe includes a spring (52) disposed 
about the stem compressed between the flange and the 
inward shoulder. When sufficient distal force is applied 
to the flange the hub is no longer retained. The spring 
urges a proximal movement into the barrel as the plung- 
er is moved proximaSly. 
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Description 

FIELD OF INVENTION 

[0001] The present invention is generally related to 
hypodermic syringes and more particularly to syringes 
that include a needle that is retractable after the intend- 
ed use to substantially prevent inadvertent exposure to 
the needle and reuse of the syringe. 

BACKGROUND 

[0002] Hypodermic syringes are widely used in the 
medical arts for administering medicaments and for 
drawing body fluid samples. Generally, hypodermic sy- 
ringes have a metal needle attached either fixedly or re- 
movably that has a sharpened distal point for penetrat- 
ing vial stoppers or patient's skin. The hypodermic sy- 
ringes and needles have been used for many years with 
few problems reported when the vast numbers and nee- 
dies being used are considered. More recently, with the 
recognition of viral diseases that are transmitted by body 
fluids and greater sensitivity of the need to protect health 
care workers from inadvertent contact with previously 
used needles (commonly referred to as "sharps") as well 
as the need to reduce criminal misuse of improperly dis- 
posed of needles and syringes, syringes and needles 
that include provisions to prevent reuse have been de- 
veloped. 

[0003] Provisions intended to prevent reuse of nee- 
dles and syringes include a variety of sharps collector 
systems that are widely used in health care facilities. 
Other developments include needle attachments that 
may be readily broken off by practitioners once the sy- 
ringe has completed its intended use. A variety of shield- 
ing mechanisms has been developed; some of which 
are currently commercially available. While many of 
these developments have reduced the incidence of in- 
advertent exposure of healthcare workers to sharps, 
most of these devices can readily be overcome by an 
individual determined to obtain and misuse a hypoder- 
mic syringe and needle. As a result of this problem, fur- 
ther developments in the art of hypodermic syringes 
have resulted in syringes with needles that withdraw into 
the body of the syringe once their intended use is com- 
pleted, 

[0004] U.S. Patent No, 4,838,869 discloses a retract- 
able hypodermic needle configured for one time use 
wherein the needle is spring loaded and automatically 
irretrievably retracted into the hypodermic syringe when 
the syringe plunger is fully depressed, whereby protru- 
sions on the end of the plunger engage tabs holding the 
spring loaded needle to release the needle for retrac- 
tion, A potential problem with the design disclosed in this 
patent is that many times a practitioner may draw and 
expel a fluid several times during preparation for admin- 
istration of a medicament and, with this design, the prac- 
titioner could inadvertently discharge the retraction 



mechanism. Further, the design would be very difficult 
to manufacture in large volumes, 
[0005] U.S. Patent No. 4,900,307 discloses a hypo- 
dermic needle with an enlarged hub that provides pro- 

s visions for selectively withdrawing the needle into the 
hub once the syringe and needle have completed their 
intended usage, While this disclosed design does sub- 
stantially eliminate the problem of premature discharge 
of the retraction mechanism, the enlarged hub has a 

10 considerable "dead volume" that would result in a sig- 
nificant undeliverable retention of the medicament. Ad- 
ditionally, although the needle is secured in the hub after 
discharge, the syringe itself is still fully functional after 
the hub with the needle inside is removed. 

15 [0006] U.S. Patent No, 4,994,034 discloses a hypo- 
dermic injection system with a retractable needle where- 
in the needle retracts within the interior cavity of a sy- 
ringe plunger. The disclosed invention includes a cylin- 
drical spring housing with resilient fingers which capture 

20 a coiled spring that biasly holds a needle holder against 
the retaining force of the resilient fingers. The plunger 
in this disclosure has a frangible end, which when en- 
gaging the resilient fingers under a pre-determined 
amount of force, dissociate which remaining inwardly- 

25 tapered shoulders spread the resilient fingers, allowing 
the coiled spring to eject the needle and its holder into 
the interior cavity of the syringe plunger, A syringe man- 
ufactured using this disclosure would be complex and 
difficult to assemble. It is believed that no successful 

30 commercial product has been produced using this dis- 
closure. 

[0007] U.S. Patent No. 5,019,044 discloses a safety 
hypodermic syringe with a hypodermic needle fixed con- 
nected to a holder plate and constantly supported by a 

35 spring for making axial movement. The holder plate is 
normally retained by a clamp at a ready position for in- 
jection. When the plunger of the syringe is pushed to the 
bottom of the barrel, the needle is released from the 
clamp and is pushed by the spring to drop and further 

io follow a rubber plug to be squeezed into a chamber in 
the plunger, Again, no successful commercial product 
has resulted from this disclosure, which would be com- 
plex to manufacture and appears to have a considerable 
undeliverable dead volume, 

45 [0008} Another example of a syringe with a retractable 
needle is disclosed In U.S. Patent No. 5,053,010. The 
disclosed syringe retracts the needle into a hollow 
plunger with additional pressure on the plunger after the 
contents of the syringe are expelled. The disclosed de- 

so sign incorporates a sliding elastomeric seal which dis- 
places from its forward position to a retracted position, 
thereby allowing additional forward travel of the plunger 
to actuate the retraction mechanism. A problem report- 
ed with this design is that, because of the soft nature of 

55 the seal, the seal may be prematurely displaced during 
its use in an injection. Attempts to overcome this diffi- 
culty by increasing the stiffness of the sealing member 
could impair the seal Integrity. 
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10009] U.S. Patent No. 5,1 80,369 discloses a self de- 
structive syringe assembly having a needle cannula 
fixed to a slidable piston, The slidable piston and slida- 
ble piston flange are held within the barrei of the syringe 
assembly by a compressed spring, a guide tube and a s 
shatter ring. The plunger of the syringe assembly is a 
hollow elongated tube with a thumb flat at one end, a 
sliding gasket, a plunger shatter plate and a hook rim at 
the other end. The patent reports that when medicament 
is injected, the elongated hollow plunger is further thrust to 
into the shatter ring, the shatter ring shatters, further al- 
lowing the slidable piston and siidable piston flange to 
thrust into the plunger shatter plate to shatter. The shat- 
tering of the plunger shatter plate causes the slidable 
piston and needle cannula to be thrust into the hollow ?5 
plunger by the spring and is thus prevented from re-en- 
tering the guide tube. Again, no successful commercial 
product has resulted from this disclosure. 
[0010] U.S. Patent No. 5,180,370 discloses a syringe 
that has an internal mechanism for retracting the needle 20 
into the syringe after the injection has been given. In one 
disclosed embodiment, the needle is manually retracted 
by pulling back on the plunger, and in another, the nee- 
dle is propelled by a compressed spring into a hollow 
chamber within the plunger. A syringe produced with this 
disclosure would be complex to manufacture, and no 
successful commercial product has resulted from this 
disclosure. 

[0011] U.S. Patent 5,1 88,599 discloses a hypodermic 
injection system with a needle thai retracts within an in- 
terior cavity of the syringe plunger. The needle when re- 
tracted is held within the plunger. The disclosed device 
includes a cylindrical spring housing that has resilient 
fingers which capture a spring under bias holding a nee- 
dle holder against the retaining force of resilient fingers. 
The plunger has a frangible end which dissociates when 
the outwardly tapered shoulders spread the resilient fin- 
gers, allowing the coiled spring to eject the needle and 
its holder into the interior cavity of the syringe plunger. 
The patent also discloses a body fluid sampling device 
that includes a double-ended needle for communication 
with an evacuated blood collection tube. This patent al- 
so includes a review of several earlier disclosures relat- 
ed to retractable needles. Attempts have been made to 
produce commercial products based on the disclosures 
of this patent, but as yet there is no successful commer- 
cial product. 

[0012] U.S. Patent No. 5,201 ,710 discloses a syringe 
fitted with a clamping device for the needle and with a 
mechanism to enable the needle to be automatically re- 
tractable into the syringe body at the end of an injection. 
The disclosed device includes inner and outer cylinders, 
openings at the ends of the outer cylinder, a third open- 
ing at an end of the inner cylinder and a closure for the 
third opening. The disclosed device further includes a 
needle with a head, a seal, a first spring to push the nee- 
die against the closure and a clamping device loaded 
by a second spring to maintain outward to the syringe 



and to release the needle. There is a diaphragm in the 
closure that bends before breaking and a sharp element 
to break the diaphragm. There also is a closure to pre- 
vent the needle from being accessible and a stop to pre- 
vent the second cylinder from being moved outwardly 
after the syringe is used. As is apparent from the de- 
scription, the device disclosed by this patent is complex 
and would be difficult to assemble. No successful com- 
mercial product has resulted from the disclosure in this 
patent. 

[0013] U.S. Patent No. 5,385,551 discloses a non-re- 
usabie medical device that has a needle which is retract- 
able by depression a plunger slidably mounted in the 
device. The disclosed device includes a front-mounted 
retraction mechanism that has a needle holder connect- 
ed to the needle. The needle holder is supported along 
the axis of the device by a frictionaliy engaged retainer 
ring member coupled to the needle holder along an ax- 
ially aligned sliding interface. The needle holder and re- 
tainer are positioned in the front portion of a hollow body. 
The front of a movable member or plunger presses 
against the retainer member passing around the needle 
holder which cannot move forward, thereby separating 
the retainer from the needle holder. The separation oc- 
curs by gradually reducing the extent of the sliding in- 
terface area until the retainer member pops loose from 
the needle holder whereupon the needle holder and 
needle are retracted into a cavity in the plunger in re- 
sponse to a retraction force applied to the needle holder 
by a previously compressed spring. Again, the device 
disclosed in this patent is complex, difficult to manufac- 
ture and appears to have significant undeliverable dead 
volume. Attempts have been made to commercialize 
products from this disclosure with only limited success, 
[0014] U.S. Patent No, 5,407,436 discloses a hypo- 
dermic syringe that has a hollow needle that is automat- 
ically retractable after use. The disclosed syringe in- 
cludes a one-piece body molding, has a main chamber 
for a plunger, sample container or drug cartridge, a for- 
ward chamber to house a spring to bias a needle holder, 
and internal latching formations to retain the needle 
holder with the spring compressed in the forward cham- 
ber until automatic retraction when the latching forma- 
tions are released by end of plunger movement. The 
patent discloses that the sealing between the plunger 
and the body is accomplished by an over-sized plunger 
head that forces head and wall deformation. The dis- 
closed spring has seals at both ends for the forward 
chamber. The patent teaches that the needle, its holder, 
spring and seals can be installed using a sliding guide. 
In using a syringe produced using this disclosure, the 
practitioner would need to exercise care when drawing 
and expelling a fluid during filling, because the retraction 
of the needle is activated by depressing the piurtger suf- 
ficiently to engage cooperating latches. The engage- 
ment occurs at the bottom of the stroke to expel fluid 
from the syringe. 

[0015] U.S. Patent No. 5,769,822 discloses a non-re- 
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usable syringe with a hollow plunger that has a seal 
member thereon. The position of the piunger and the 
seal relative to the barrel permits the plunger, with suf- 
ficient strength, to carry applied pressure through the 
device during injection of a fluid and yet permit the seal 
disposed at one end of the piunger to have maximum 
sealing integrity between the plunger and a cylindrical 
barrel disposed around the exterior of the plunger to 
abate leakage of the liquid in a chamber within the bar- 
rel, as the plunger is manipulated from an expanded po- 
sition to and expended position and thereafter to a third 
or collapsed position, 

[0016] U.S. Patent No, 6,010,486 discloses a retract- 
ing needle syringe that substantially prevents reuse of 
the syringe by destroying the piunger rod and the needle 
hub and additionally, retracts the needle into the plunger 
rod. The disclosed syringe includes provisions that upon 
fully depressing the plunger rod and applying distaily di- 
rected axial force, a frangible portion of the inner hub is 
broken and the plunger tip dislodges to allow a spring 
to urge a cutter to open the chamber inside the plunger. 
[001 7] Most of the devices discussed in the above ref- 
erenced disclosures are somewhal complex, and many 
require manufacture and assembly of parts with poten- 
tially difficult assembly or tight tolerance requirements. 
Many of the designs depend upon a careful application 
offerees by the practitioner to draw and expel fluids from 
She syringe. Also, if the tolerances between the multiple 
components of the device are not carefully adhered to 
during manufacture and assembly, normal usage may 
result in premature activation of the retraction function 
of the syringe. Current conventional syringes are con- 
sidered by users to be virtually fault-free and reliable. 
They are used for a variety of different procedures in- 
volving both "one-shot" fill and inject procedures, as well 
as more complex mixing, measuring and delivery func- 
tions. In order for a retractable syringe to displace these 
functional, utilitarian and reliable conventional syringes, 
the retractable syringe should not significantly interfere 
with the users current practices, it needs to be substan- 
tially reliable and its cost should not be prohibitive. Cur- 
rent conventional syringes are often manufactured at 
rates of several hundred per minute and their cost is 
generally not a significant factor in their usage, Addition- 
ally every year, hundreds of millions of small capacity 
(one milliliter) syringes are used outside of the normal 
controlled health care environment by diabetics and oth- 
er self-injectors who must daily accurately inject small 
amounts, often only a few tenths of a milliliter. These 
small capacity syringes are physically quite small, with 
an overall length of less than five inches and an inside 
bore diameter of less than one-quarter inch. Reviewing 
the disclosures above, one skilled in the art of high vol- 
ume manufacturing recognizes that assembling hun- 
dreds of millions of most of these relatively complex da- 
vices with their retraction elements contained in such a 
small space as a one-quarter inch diameter bore is a 
daunting task. Additionally, many of the disclosed devic- 



es have substantial undeliverable "dead volumes" that 
substantially confound many diabetics' need for accu- 
rate measuring, mixing of more than one type of insulin 
in the syringe and delivering small doses of insulin. The 

s need thus exists for a selectively retractable syringe that 
is compatible with a small capacity syringe, that is ca- 
pable of being manufactured at high volumes and is suf- 
ficiently non-complex to be reliable in use when pro- 
duced at volumes of hundreds of millions per year. Such 

10 a device is disclosed herein below, 

SUMMARY 

[0018] A hypodermic syringe with a selectively re- 
15 tractable needle of the present invention includes an 
elongate barrel having an open proximal end and a dis- 
tal end that defines a receiver with an inwardly projecting 
shoulder. The barrel has a hollow bore therethrough and 
the receiver further includes a plurality of inwardly pro- 
20 jecting cams disposed distaily to the shoulder. The sy- 
ringe has an elongate plunger with a proximal end and 
a distal end. The plunger is sized to fit slidably within the 
hollow bore of the barrel to define a chamber for drawing 
and expelling fluid. There is a hub with a flange and a 
?5 stem that has a passageway therethrough. The flange 
is sized to fit slidably through the open proximal end of 
the barrel with the stem extending distaily into the re- 
ceiver. The stem has distal recesses sized and disposed 
to engage the projecting cams in a cam-follower rela- 
30 tionship between a first position, wherein the hub is re- 
tained so that the distal end of the stem is in the receiver 
with the flange defining a distal end of the chamber, and 
a second position. The syringe includes an elongate 
needle having a sharpened distal point, a proximal end 
35 and a fluid path therethrough. The proximal end of the 
needle is mounted in the passageway in the hub so that 
the distal point projects distaily outwardly and the fluid 
path is in communication with the chamber. There is a 
clip disposed about the elongate plunger. The clip is in- 
*o itiaily disposed to allow proximal and distal movement 
of the plunger for drawing and expelling fluid from the 
chamber. When a distal force, greater than the force 
necessary to expel fluid from the chamber, is applied to 
the plunger thereby moving the hub distaily beyond the 
45 first position so that the hub is rotated to the second po- 
sition by the cam/cam-follower interaction of the project- 
ing cams and recesses, the clip is disposed then to en- 
gage substantially irreversibly the proximal end of the 
barrel in a one-way relationship thereby further permit- 
so sing only proximal movement of the plunger. The syringe 
of the invention further includes an elongate spring dis- 
posed about the stem and compressed between the 
flange and the inward shoulder to provide a bias be- 
tween the shoulder and the flange. When a distal force, 
55 greater than the force required to expel fluid from the 
chamber, is applied to the flange by the plunger, the re- 
cesses in the stem by following the projecting cams in 
the cam/cam-follower relationship cause the rotation of 
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the hub from ihe first position to the second position 
wherein the hub is no longer retained. Since the hub is 
no longer retained in the receiver, the bias of the spring 
urges a sufficient proximal movement of the hub, having 
the elongate needle mounted therein, into the hollow 
bore of the barrel as the plunger is moved proximally in 
the barrel thus withdrawing the sharpened distal point 
of the needle into the barrel. By withdrawing the needle 
into the barrei, inadvertent exposure of the sharpened 
distal point is substantially prevented. Additionally, since 
the engagement of the dip with the proximal end of the 
barrel substantially prevents distal movement of the 
plunger, it cannot be moved distally, rendering the sy- 
ringe substantially non-functional. 
[0019] The syringe of the invention has an undeliver- 
able "dead-space" volume substantially similar to con- 
ventional syringes, i.e., substantially no undeliverable 
volume. The syringe of the invention is as suitable for 
use in drawing, measuring, mixing and delivering small 
volumes of medicaments as conventional syringes. Un- 
like many of the devices disclosed above, the syringe of 
the invention is substantially unlikely to be inadvertently 
retracted by a user following currently used practices 
and procedures. The syringe of ihe invention does not 
depend on a user having to exercise substantially more 
care than with a conventional syringe when drawing and 
mixing fluids in the syringe to avoid inadvertent activa- 
tion, and importantly, the syringe of the invention is com- 
patible with the efficiency of high volume automated 
manufacture thai utilizes much existing manufacturing 
equipment. Once needle is retracted in the syringe of 
the invention, the syringe cannot be restored to func- 
tionality, as the hub flange is withdrawn into the syringe 
barrei and the plunger is substantially prevented from 
being moved distally back into the barrel, thus rendering 
syringe substantially unusable and protecting the nee- 
dle point from inadvertent contact. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

Fig. 1 is an exploded perspective view of the syringe 
of the invention; 

Fig. 2 is a perspective view of the syringe of Fig. 1 
sealed in a package; 

Fig. 3 is a perspective view of the syringe of Fig. 1 

illustrating the syringe in normal use; 

Fig. 3a is an enlarged perspective view of a distal 

portion of the syringe of Fig. 3; 

Fig. 4 is a perspective view of the syringe of Fig. 3 

illustrating the beginning of the needle retraction; 

Fig. 4a is an enlarged perspective view of a distal 

portion of the syringe of Fig. 4; 

Fig. 5 is a cross-sectional view of the syringe of Fig. 

3, taken along the line 5-5; 

Fig. 5a is an enlarged cross-sectional view of a dis- 
tal portion of the syringe of Fig. 5; 



Fig. 6 is a cross-sectional view, analogous to Fig, 
5, of the syringe of Fig. 1 with the clip prior to en- 
gaging the proximal end of the barrel; 
Fig. 6a is a cross-sectional view, analogous to Fig. 
s 5a, of a proximal portion of the syringe of Fig. 6, 
Fig. 7 is a cross sectional view, taken from Fig. 4 
along the line 7-7, illustrating the beginning of nee- 
dle retraction; 

Fig. 7a is an enlarged cross-sectional view of a 
10 proximal portion of the syringe of Fig. 7 with the clip 

fully engaging the proximal end of the barrel; 

Fig. 8 is a cross-sectional view, analogous to Fig. 

7, of the syringe of the invention illustrating the 

plunger withdrawn proximally and the needle wtth- 
15 drawn into the barrel; 

Fig. 8a, is an enlarged cross-sectional view, taken 

from Fig. 8, of the distal portion of the syringe of Fig. 

8; 

Fig. 9 is an enlarged perspective view of the clip 
20 portion of the syringe of Fig. 1 ; 

Fig. 10 is an enlarged perspective view of the hub 
portion of the syringe of Fig. 1; and 
Fig. 11 is an enlarged perspective view of the distal 
portion of the barrel of the syringe of Fig. 1. 

25 

DETAILED DESCRIPTION 

[0021] While this invention is satisfied by embodi- 
ments in many different forms, there are shown in the 

30 drawings and herein described in detail, embodiments 
of the invention with the understanding that the present 
disclosure to be considered as exemplary of the princi- 
ples of the present invention and is not intended to limit 
the scope of the invention to the embodiments illustrat- 

35 ed. The scope of the invention is measured by the ap- 
pended claims and the equivalents. In this disclosure, a 
convention is followed wherein the distal end of the de- 
vice is the end closest to a patient and the proximal end 
of the device is the end away from the patient and clos- 

40 est to a practitioner. 

[0022] Referring to the Figs. 1-11, a hypodermic sy- 
ringe 10 of the present invention with a selectively re- 
tractable needle 12 includes an elongate barrel 14 hav- 
ing an open proximal end 16 and a distal end 18 that 

45 defines a receiver 20 with an inwardly projecting shoul- 
der 22. Barrel 14 has a hollow bore 24 therethrough and 
receiver 20 further includes at least one and, preferably, 
a plurality of inwardly projecting cams 26 disposed dis- 
tally to shoulder 22. in a most preferred embodiment, 

50 there are two inwardly projecting cams 26. Syringe 10 
has an elongate plunger 28 with a proximal end 30 and 
a distal end 32. Plunger 28 is sized to fit slidably within 
hollow bore 24 of the barrei to define a chamber 34 for 
drawing and expelling fluid. There is a hub 36 with a 

55 flange 38 and a stem 40 that has a passageway 42 
therethrough. Flange 38 is sized to fit slidably through 
open proximal end 16 of the barrel with stem 40 extend- 
ing distally into receiver 20. Stem 40 has distal recesses 
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43 sized and disposed So engage projecting cams 26 in 
a cam-follower relationship between a first position, best 
seen in Figs. 3 and 3a, wherein hub 38 is retained so 
that the distal end of stem 40 is in receiver 20 with the 
flange 38 defining a distal end of chamber 34, and a sec- 
ond position best seen in Figs. 4 and 4a. Elongate nee- 
dle 12 has a sharpened distal point 44, a proximal end 
46, shown in phantom in Fig. 4a, and a fluid path 48 
therethrough, Proximal end 46 of the needle is mounted 
in passageway 42 in the hub so that distal point 44 
projects distally outwardly and fluid path 48 is in com- 
munication with chamber 34. There is a clip 50 disposed 
about elongate plunger 28. Clip 50 is initially disposed 
to ailow proximal and distal movement of piunger 28 for 
drawing and expelling fluid from chamber 34. When a 
distal Force, greater than the force necessary to expel 
fluid from chamber 34, is appiied to plunger 28 Shereby 
moving hub 36 distally beyond the first position so that 
hub 36 is rotated to the second position by the cam/cam- 
follower interaction of the projecting cams and recesses, 
ciip 50 is disposed then to engage, subsiantially irre- 
versibly, proximal end 16 of the barrel in a one-way re- 
lationship thereby further permitting only proximal 
movement of plunger 28. Syringe 1 0 further includes an 
elongate spring 52 disposed about stem 40 and com- 
pressed between flange 38, preferably between a stem 
stop 62 located distally to flange 38, and inward shoul- 
der 22 to provide a bias between shoulder 22 and flange 
38. When a distal force, greater than the force required 
to expel fluid from chamber 34, is appiied to flange 38 
by plunger 28, recesses 43 in the stem by following pro- 
jecting cams 26 in the cam/cam-follower relationship 
cause the rotation of hub 36 from the first position to the 
second position where hub 36 is no longer retained in 
receiver 20. Since hub 36 is no longer retained in receiv- 
er 20, the bias of spring 52 urges a sufficient proximal 
movement of hub 36, having elongate needle 1 2 mount- 
ed Sherein, into hollow bore 24 of the barrel as plunger 
28 Is moved proximally in the barrel thus withdrawing 
sharpened distal point 44 of the needle into barrel 14. 
By withdrawing needle 12 into barrel 14, inadvertent ex- 
posure of sharpened distal point 44 is substantially pre- 
vented. Additionally, since the engagement of clip 50 
with proximal end 1 6 of the barrel substantially prevents 
distal movement of plunger 28, it cannot be moved dis- 
tally, rendering syringe 10 substantially non-functional. 
[0023] Preferably, distal end 32 of piunger 28 a stop- 
per 54 formed from a resilient material that is sized and 
shaped to form a substantially fluid tight seal with an 
inside surface 25 of hollow bore 24 of the barrel, thereby 
facilitating drawing and expelling fluid from chamber 34. 
Suitable materials for forming stopper 54 include, but 
are not limited to, natural rubber, synthetic rubber, ther- 
moplastic elastomers and combinations of these mate- 
rials. 

[0024] Plunger 28 preferably includes a finger press 
portion 56 located at distal end 32. Referring now to 
Figs. 3, 5 and 6, clip 50 is located proximaliy on piunger 



28 so that the clip does not engage proximal end 1 6 of 
the barrel during normal proximal and distal movement 
of the plunger to draw and expel fluid from chamber 34. 
Clip 50 preferably includes at least two projections 58, 

s best seen in Fig. 9, that are disposed to retain clip 50 
on said plunger in the proximal position so that said clip 
does not engage barrel proximal end 16 during the nor- 
mal proximal and distal movement of said plunger re- 
quired to draw fluid into and expel fluid from chamber 

10 34. Clip 50 also preferably includes at least two ears 60, 
again best seen in Fig. 9, that are disposed to engage 
proximal end 16 of the barrel substantially non-releasa- 
bly, best seen in Figs. 7 and 7a, when force, greater than 
the force required to expel fluid from chamber 34, is ap- 
is plied to plunger 28 thereby moving 34 hub to the second 
position and releasing said hub from receiver 20. Refer- 
ring now to Figs. 8 and 8a, as plunger 28 is moved dis- 
tally, spring 52 urges hub 36 with needle 12 proximally 
into chamber 34 as plunger 28 is moved proximally in 

20 the barrel. Ciip 50 is retained in proximal end 16 of the 
barrel by the action of ears 60, while projections 58 allow 
substantially only proximal movement of plunger 28 with 
respect to barrel 14. Fig. 8a illustrates receiver 20 with 
inwardly projecting cams 26 remaining after hub 36 is 

25 withdrawn. 

10025] Preferably, clip 50 is formed from a metallic 
material such as a stainless steel by a deep drawing 
process. Treatments of finished clip 50 by electrochem- 
ical polishing or other treatment to passivate, clean and 

30 sharpen the edges of the ears and projections may be 
preferred for particular applications. 
{0026] Referring now to Fig 10, hub 36 with recesses 
43 that are disposed to interact with inwardly projecting 
cams 26 is illustrated. Hub 36 preferably also includes 

35 stop 62 located stem 40 distally to flange 38 to engage 
spring 52 and to assist in keeping stem 40 substantially 
axially positioned in receiver 20 when force, greater than 
She force required to expel fluid from chamber 34, is ap- 
plied to flange 38 to cause rotation of hub 34 from the 

40 first position, best seen in Fig. 3a, to the second position, 
best seen in Fig. 4. The interaction between cams 26 
and recesses 43 when hub 36 is moved distally results 
in rotation of the hub with respect to barrel 14. This ro- 
tation of hub 36 then allows spring 52 to urge proximal 

15 movemenS of the hub with the needle mounted therein 
proximally into chamber 34 as plunger 28 is moved prox- 
imally. 

[0027] A particular benefit of the design of hub 36 with 
stem 40 and spring 52 is seen during assembly of the 

50 several components into barrel 14. Preferably, an as- 
sembly pin is inserted into barrel 14 from distal end 18, 
Hub 36 is then acquired by an assembly mandrel and 
spring 52 is placed onto one of the assembly pin or stem 
40. Stem 40 and the assembly pin are then brought into 

55 contact and moved distally into bore 24 of the barrel so 
that recesses 43 engage cams 26 to retain spring 52 
and hub 36 in receiver 20. The assembly pin and the 
assembly mandrel are then withdrawn. At this point, 
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from a manufacturing assembly perspective, barrel 14 
is not substantially different than a conventional barrel. 
This allows continued assembly on machinery substan- 
tially similar to equipment used to print scale markings 
on the barrels and to mount needle 1 2 in passageway 5 
42 in the hub, 

[0028] Preferably, proximal end 16 of barrel 14 in- 
cludes a finger grip 64 to assist a user in grasping sy- 
ringe 1 0. Finger grip 64 preferably also includes a collar 
66 around plunger 28 that is sized and shaped to ailow 10 
a cap 68 to be fitted over plunger 28. Syringe 10 aiso 
preferably includes a needle shield 70 sized to fit over 
receiver 20 and protect needle 12 prior to use of the sy- 
ringe. Preferably, cap 68 and shield 70 are frangibly at- 
tached to collar 66 and receiver 20 respectively so that 1$ 
a user can be substantially assured that cap 68 and 
shield 70 have not been removed prior to the intended 
use of the syringe. 

[0029] Referring to Fig. 2, syringe 10 may be sealed 
in a package 72 formed from materials substantially re- 22 
sistant to the passage of microorganisms and exposed 
to conditions that render microorganisms substantially 
non-viable. Alternatively, when cap 68 and shield are in 
place, the fluid path of syringe 10 is substantially pro- 
tected from microorganisms and syringe 1 0 may be ex- 25 
posed to conditions that render microorganisms sub- 
stantially non-viable. Suitable conditions for rendering 
microorganisms substantially non-viable include, but 
are not limited to, exposure io ionizing radiation, chem- 
ical steriliants and the like. Suitable materials for forming 30 
package 72 include but are not limited to polymeric film, 
non-wovens, metallic foils, paper and combinations of 
these materials, Once placed in a package and exposed 
to these conditions, the product is labled sterile until the 
cap and shield are removed orthe package is breached. 35 
[0030] Suitable materials for forming barrel 14 include 
thermoplastic materials such as polypropylene, polyeth- 
ylene, polycarbonate, polystyrene, copolymers and the 
iike. Generally, a polypropylene material having radia- 
tion stabilizers is preferred. When materials are selected *o 
for forming syringe 1 0 and packaging 72, consideration 
should be given to the method to be used for sterilization 
to ensure compatibility of the materials with the sterili- 
zation method. 

[0031] Many syringes are used in non-medical sur- « 
roundings, these include insulin syringes, allergy syring- 
es and syringes used in the administration of various 
hormones. Most of these usages require administration 
of small accurate doses. Syringes intended for these ap- 
plications often have capacity of about one ml, have so 
substantially no undeliverabie volume and are less than 
about five inches long with a diameter of about one quar- 
ter inch. Many of the syringe designs disclosed in the 
background of the instant application are not compatible 
with such a physically small size and additionally have 5* 
substantial undeliverabie volume. Syringe 10 of the in- 
vention provides users of small capacity syringes with 
an easily manufactured design that is able to utilize sim- 



ilar assembly equipment to conventional syringes and 
additionally, adds the benefit that the use is substantially 
not different than conventional non-retractable syringes. 
Syringe 10 of the invention, once the use is completed, 
is selectively retractable by the user and is substantially 
non-reusable without physically destroying She clip re- 
taining the plunger in the proximal position. 



Claims 

1 . A hypodermic syringe with a selectively retractable 
needle comprising: 

an elongate barrel having an open proximal end 
and a distal end defining a receiver with an in- 
wardly projecting shoulder, said barrel having 
a hollow bore therethrough, said receiver fur- 
ther comprising at least one of inwardly project- 
ing camdisposed distatly to said shoulder; 
an elongate plunger having a proximal end and 
a distai end, said plunger being sized to fit sli- 
dably within said hollow bore of said barrel to 
define a chamber for drawing and expelling flu- 
id; 

a hub comprising a flange and a stem, said hub 
having a passageway therethrough, said flange 
being sized to slidabiy fit through said open 
proximal end of said barrel with said stem ex- 
tending distally into said receiver, said stem 
having distal recesses sized and disposed to 
engage said at least one projecting cam in a 
cam-follower relationship between a first posi- 
tion, wherein said hub is retained so that said 
distal end of said stem is retained in said re- 
ceiver with said flange defining a distal end of 
said chamber, and a second position; 
an elongate needle having a sharpened distal 
point, a proximal end and having a fluid path 
therethrough, said proximal end of said needle 
being mounted in said passageway in said hub 
so that said distal point projects outwardly and 
said fluid path is in communication with said 
chamber; 

a clip disposed about said elongate plunger, 
said clip initially disposed to allow proximal and 
distal movement of said plunger for drawing 
and expelling fluid from said chamber, and 
wherein when a distal force, greater than the 
force necessary to expel fluid from said cham- 
ber, is applied to said plunger thereby moving 
said hub distally beyond said first position so 
that said hub is rotated to said second position 
by the cam/cam-follower interaction of said pro- 
jecting cams and said recesses, said clip being 
disposed then to engage substantially irrevers- 
ibly said proximal end of said barrel in a one- 
way relationship thereby further permitting only 
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proximal movement of said plunger; and 
an elongate spring disposed about said stem 
and compressed between said flange and said 
inward shoulder to provide a bias between said 
shoulder and said flange so that when a distai * 
force, greater than the force required to expel 
fluid from said chamber, is applied to said 
flange by said plunger, said recesses in said 
stem by following said projecting cams in said 
carrs/cam-foilower relationship cause the rota- 10 
Hon of said hub from said first position to said 
second position wherein said hub is no longer 
retained and said bias of said spring urges a 
sufficient proximal movement of said hub hav- 
ing said elongate needle mounted therein into « 
said hoilow bore of said barrel as said plunger 
is moved proximally in said barrel to withdraw 
said sharpened distal point of said needie into 
said barrel thereby protecting said sharpened 
distal point from inadvertent exposure and, 20 
since said engagement of said clip with said 
proximal end of said barrel substantially pre- 
vents distal movement of said plunger, said 
plunger cannot be moved distaliy, rendering the 
syringe substantially non-functional. 2s 

The syringe of Claim 1 wherein said distal end of 
said plunger further comprises a stopper sized and 
shaped to form a substantially fluid tight seal with 
an inside surface of said hoilow bore of said barre), 30 
thereby facilitating drawing and expelling fluid from 
said chamber. 

The syringe of Claim 2 wherein said stopper is 
formed from a resilient material selected from the 35 
group consisting of thermoplastic elastomer, natu- 
ral rubber, synthetic rubber and combinations there- 
of. 

The syringe of Claim 1 wherein said proximal end 10 
of said elongate plunger further comprises a finger 
press to facilitate a user's movement of said plung- 
er, said clip being initially positioned substantially 
adjacent said finger press so that until the force, 
greater than the force required to expel fluid from « 
said chamber, is applied to said plunger, said clip 
does not engage said proximal end of said barrel. 

The syringe of Claim 1 wherein said proximal end 
of said barrel further comprises a finger grip and a 50 
collar. 

The syringe of Claim 5 further comprising a remov- 
able cap disposed on said collar and a removable 
shield disposed on said receiver. 55 

The syringe of Claim 1 wherein said clip is formed 
from a metallic material comprising stainless steel. 



8. The syringe of Claim 7 wherein said clip is formed 
by a deep drawing process. 

9. The syringe of Claim 1 wherein said stem of said 
hub further comprises a stop disposed distaliy to 
said flange to engage said spring and to maintain 
said stem substantially axialiy in said receiver when 
said plunger engages said flange to cause said 
movement of said stem with respect to said receiver 
from said first position to said second position by 
said cam/cam-follower action of said recesses. 

10. The syringe of Claim 1 wherein said barrel is formed 
from a material selected from thermoplastics con- 
sisting of polypropylene, polyethylene, polycar- 
bonate, polystyrene and copolymers thereof, 
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